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when  Tap is either the f i d  (nu?aopI) t i m e  tbsf (3) l e  eatiri9.d or, 
for tba second problem, Tap T, q ti= tbt (4) l e  oatieiieb, 

tM attention [2 I, Ejl, [ I ] ,  the question ab existence (assuming a t  a m  
fs one control wMch accomplishee the desired task) is equivalent t o  tk 

qEstion of the cbsuxe of a set of attalmble states x(t), 
possible control8 u(-), 
t0 that of closure of an appropriate set  of attainable sample states or & 

expectatlonl5. 

For the determinietlc pmblem, which hre already received rrubstm- 

over a l l  

In  the stochastic case, the q\estion ala0 red- 

In a well-fonndated control problem, not only m u s t  the S y s b m  (1) 
or (2), the risk (5), and the target (3) or (4) be but also tk 
type of observations or information t h a t  is t o  be available t o t h e  controller 
must 'be given as part of the problem statement, 
sented ae an eqplicit function of the observations; cogm, of tb forr 

The c&rol can be mpre- 

u(x, t ) ,  if Borne c-nte of x(m, t )  Qlrb obecreed, 



a function or  functionrl of thee obeermtioae. 
nay be written ae u(a, t). The importaDt point IS tbt tb opt-ty ot 

In general, t b  control 

e contml refers to  optimelity wlthin a epeclfic clast3 of control functiorr t . 
In addition to t& observations upon which the control I 6  fo 

be lased, the stopping rule must also be given; the stopping time ans t  also 
be determinable in terms of tbe awBilable observ&iom only. 
(3) It l a  aSSuuuzd that the argunents of e(*) 
perbape, other ini019rrtion8 a d  tbrt tbh stopping tlm I s  the fiFet ti.h 

W i t h t a r g e t  
a m  observable SB well M, 

I 

that (3) b Satufled. the 6-m tiak bSm 6 Po= COpr 

p u a t e d  de!pendeme 00 a# peat x(m# 8)#  proridcd tb.f 
(3) still hold.. 
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and let  the family of admlseible controls be further mstrlcted so that, 
for aqy admissible control, 
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It w l l l  be shown Pert that (3) is eatlmfled w i t h  pmhbillty a 1 4  
for c > 0, Dei-, for a.aa, 





w.p.1, lkw, If we can ebov that tbere l e  a subeeqwnce euch tbdt 
litn pl" = 0 vopolo, Im hrrW p d  tbt \ = 0 Vopolo 
n 
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since fo(x, u) a 0, the eampla functionrr ;;b(tD, t) am llooI- 

decreasing iunctiolyi oi two ht 
IS errtiefied. Since a la tbe minlmau possible risk, a d  it i r  attaiaab 
by stopplng at Td 

proof I s  conclubed. 

6 T~ IS t h  i i m t  tm tbt (3) 

1% wlll also be aftairred by stopping at K. Th-, 
we hawe proved tht tbe firet t i n e  (3) Is satisfied is optipnaa, and fbs 

corollary, Assume - (Al) 9 (A4) a z  (AT). Ut all admissible coILtmU 

satisfy (6) (7). ht the tww t set be the set of expe cfatione 6-h 
that - (4) is satisfied, wtreh T ie n o n - m  and i in i te .  Then if them 
is one adml8sgible control such tbst (4) l a  satisfitd, then them ir an 
admissible o r & W  cartrol, 

2. ~seume a n  the conditiolls oi ~heorem 1, except let (1) rep- (2), 
a d  let ~ ( 0 ,  .) be vector BFownian mutian. Asswm (A>) (a). !Ben, 
the conclueiane of Theorem 1 
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The existence and uniqueness of solutions t o  (1)  ani^ (2) w nd 
yet been moved under much more general codltions on u(x, t) than thum 
of Theorem 1, 

atcalnmble result with the use of the control form u(x, t), 
In thie sense, Theorem 1 and 2 represent about the best 

In order t o  present existence results with other control fonm, a 
different approach I 6  taken i n  the seqyel. 
upon w h i c h  the values of the control tare to depend are obsematlane on 

4., 9, 
Ubesgue ~m3surable. Without epeclfying the typic of observatiom i\ultbar, 
it can be said that them ie a eub *field Ec(t) c 8t) which is the 
mlnlmn'l u-field with respcct t o  which the cibserrrstions at t h e  t are 
m e a s u r a b l e ,  

E=(&) (Ula.3 (T) 

Oeaeruabh. 

Assume that the i n f d l o a r  

end that almost all sample fu~&lane of these obsel.rratloms am8 

- 
l%ere is ale0 8 sub a-field ZC(T) c d T )  with sectlom - 

far almost a l l  t L T and m, rcspctircfJj arrdvlth 
t o  which, t b  O k e ~ t ~ ~ ,  81 -5- Of aD and f, 



- -  

(A.) kt U(Q t) tskc rsl\rar o a r 4  in the CQHPCX colPpact set U. 
lret IS(.) be 8 ccatinuorrs .function ard k(U) a c o m ~  set. 

I& the Interval [O, TI be divided Into finitely m ~ q y  ball 
II <t  and both a m  i n  the EWW open intervals. fiet S ( B ) ~  $(e) 

Interval. k(.) be contlnuou6 and the bouuded vector valued ruactian 

T ( * ,  .) measumbh wlth respect to Zc(T). If there exists om, not 
neceessrlly m e a s u r a b l e ,  function u(m8 0)  wIa-vaJues In the came& 

set U and such that - 



Then, If tbere exists one admissible control such that (4) holds w,p.l, 

and (19) holds. Then them is an o p t W  contrpl swh that (4) holds w,p,L - - 
and (19) horn, - 
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Sirrce u, tbe or Y(CD, t) in (23), ie a closed c- et, 
(24) lmplles tbrrt, for each Q) and t, I h l h  ie a u((D, t) in U owh 
that (23) bold& 

- 
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Eqmtiosr (25) bss a unlqw solution with f inite  mean ~ ~ p . 1 ,  Thue, w.p,L, 

Remark. - 
u8ed he= appears t o  be nece~~~u'p t o  establish comerglence of the semple 
functions in  gene& (or even of their expectations ia the n o n - m a r  came) 

as was dorm in 'Iheorem 1, Thla I s  the reason for xestFictiDg the target 
to a set of expectatione, =them than sample tunctione, a d  the W a r  ass- 
tion (19). It vo~ld be usem to pm whether or not sample M i o n  

A stroDger type of convergence tban the weak convergence arguumt 

i 



1 
" -  

t 
i 

ow- 

* 

i 
i 

. .  

. 

i 



I 

whem c ( ' )  satisfies (Al) (e), and - h(-) - is an r x r matr ix  satisfy- 
ing (As) a& (A6). E k(*) satisfy (AS) and let all admissible controls 
satisfy (A8) (bath of Theorem 3)* kt the terminal time a9 contml be the 
f tmt  nrndom time tbet (3) holds and -8- (8) aad also that (9) holds for 
any admiseible control, 
7 that (3) 
minimiees (5), and la such tht (3) a t  (9) hold v,p.l., end the etapp- 

l 

Tbn, If  there I s  ore control satisryiaq (At9 ,-, 

(9 )  hold, w.p.1. then them I s  an (opt- control which absoluteQ 

t h e  is the f imt  t i m e  tbt (3) hold80 

- p& Of %be ard \ m i ~ ~ S S  O f  tbe E O h Z f i % ~  t0 (q), . 
and tbe property tbat tbe samplrb fmctlonB a m  contllnlo~ ard 

i 



for any set A Zc(T).' t(a, t) is thus defbed on tbe open interval 

to# OD) far esch Qk 



I - 
u(a, *)  IS thue deflned on a l l  canpact time sets ad, hence, on the open 
intern 10, a). It ~ l l l  next e a  tbst ii(*# 0 )  IS the opt- con- 
trol, fkbs..d 
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o he plpnf of the CorOuaFy follaws easily fram tfie pmai of the 
theorem, and will nut be given. 

ComUsrv. Assum the conditions of mollern 4, except that i,(x, u) 
may take any sign and z(*, 0 )  may not be continwlls, and the terminal 

ccndition IS the set of expectations (4). AJSO the te- time ie nema 
randomandboundedbysune $. Then , if there I s  one control sat- 
(4) and wlth a temlml time bo-d bs $, tbzw l e  an o p t W  cantml 
satisfying (4) and with tezmlnal tim bouaed by 2. 
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